Postoperative cognitive dysfunction and microglial activation in associated brain regions in old rats.
Research indicates that neuroinflammation plays a major role in postoperative cognitive dysfunction (POCD) in older patients. However, studies have mainly focused on hippocampal neuroinflammation and hippocampal-dependent learning and memory, which does not cover the whole spectrum of POCD. We hypothesized that regional differences in postoperative neuroinflammation in the brain may underlie variation in postoperative cognitive impairment. We aimed to investigate this hypothesis in a rat-model for POCD, by analyzing postoperative impairment in behavioral task performance and microglial activation in related brain areas. We subjected 25 months old Wistar rats to surgery and assessed spatial learning and memory, object and location recognition, reversal learning and exploratory behavior in the second postoperative week. The number and morphology of microglia were analyzed in the hippocampus, prefrontal cortex, striatum and amygdala on postoperative day 14. Control groups consisted of 3 and 25 months old rats that did not undergo surgery. We observed age related impairment in learning, memory and behavior, which was aggravated following surgery. Additionally, in old rats surgery was associated with signs of classical microglial activation in brain areas related to the impaired cognitive functions. These outcomes suggest that indeed neuroinflammation may be involved in POCD. Moreover, effects of age and surgery on cognition and microglial morphology seem to be area specific and hence cannot be generalized to the whole brain. This underpins the importance for expanding the research of POCD beyond the hippocampus.